Dynamic regulation of mRNA and miRNA associated with the developmental stages of skin pigmentation in Japanese ornamental carp.
The Japanese ornamental carp (Cyprinus carpio var. Koi) is famous for multifarious colors and patterns, making it commonly culture and trade across the world. Although functional genes and inheritance of color traits have been commonly studied, seldom attentions were focused on the genetic regulation during the developmental process of pigmentation. To better understand the mechanism of skin color development, we observed the morphogenesis of pigment cells during the post-embryonic stages and analysed the temporal expression pattern of mRNAs/miRNAs profiles in four distinct developmental stages. 59 and 103 differentially expressed genes/miRNAs (DEGs/DEMs) associated with pigmentation and skin were identified, including pax7, mitf, tyr, tyrp1, etc., and the highest DEGs were detected at 11 days post hatching (dph). In addition, the functional characteristics of mRNAs/miRNAs associated with pteridine and carotenoid pathway were also examined. Furthermore, 65 miRNA-mRNA interaction pairs related to pigmentation, pteridines and carotenoids metabolism were detected between different stages. Interestingly, the largest pairs appeared in the transition from 11 dph to 48 dph, which had the similar trend with DEGs further manifesting the importance of 11 dph. This study produced a comprehensive programme of DEGs/DEMs during color development, which will provide resources to understand the regulation mechanism in color formation. The understanding of genetic basis in color formation might promote the production and breeding of the Koi carp.